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CRYSTAL LAKE WATER QUALITY 2006 -2017  
Snohomish County, Surface Water Management 

                                                                      February 2019  

EXECUTIVE SUMMARY  

Crystal Lake is a 52-acre private lake located in Snohomish 

County, adjacent to the King County line. The Crystal Lake 

homeowners association, Crystal Lake Inc., has been actively 

ƳŀƴŀƎƛƴƎ ǘƘŜ ƭŀƪŜ ǎƛƴŎŜ ǘƘŜ мфрлΩǎΦ In 2006, Snohomish 

County Surface Water Management (SWM) and Crystal Lake 

Inc. began a lake monitoring program designed to assess the 

ƭŀƪŜΩǎ health, identify changes over time, and determine the 

impacts of development in the lake watershed.  

LAKE HEALTH & TRENDS 

To evaluate the health of Crystal Lake, water quality was monitored between 2006 and 2017. Each of four 

key health indicators were assessed and assigned a health rating (Table 1). Overall, Crystal LakeΩǎ ƘŜŀƭǘƘ 

can be considered in άCŀƛǊέ cƻƴŘƛǘƛƻƴΦ ¢ƘŜ ƘŜŀƭǘƘ ƛǎ ǘǊŜƴŘƛƴƎ ǘƻǿŀǊŘǎ άDƻƻŘέ ǿƛǘƘ ǘƘŜ Ƴŀƛƴ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 

indicators improving or remaining stable.   

The άCŀƛǊέ condition is largely expected based on Crystal LakeΩs natural features including its size, depth, 

and surroundings. However, the lake does have suffer from elevated phosphorus likely from the initial 

logging/development of the area. The ƭŀƪŜΩǎ shoreline health has also been impacted by the conversion 

of natural vegetation to lawns.  

TABLE 1: SUMMARY OF CRYSTAL LAKE HEALTH CONDITIONS 

Indicators Crystal Lake Conditions Rating* Trend 

Water Clarity  
The visibility in the water is relatively low mostly due to the 
darker water color. Clarity is occasionally reduced from algae 
blooms. 

Fair Stable 

Phosphorus 

This is the key nutrient in lakes that feed plants and algae. 
Phosphorus pollution has declined some in recent years, but 
there are still high levels built up in the lake sediments that are 
recycled into the lake each year. 

Fair Improving 

Algae  
Algae is a natural part of lakes, but too much can be unhealthy 
and lead to toxic blooms. Crystal has moderate algae levels 
with occasional blooms affecting lake recreation.  

Good Stable 

Shoreline 
Health 

Wǳǎǘ ƻǾŜǊ рл҈ ƻŦ /ǊȅǎǘŀƭΩǎ ǎƘƻǊŜƭƛƴŜ ƛǎ ƘŜŀƭǘƘȅΦ  Healthy 
shorelines have shrubs, trees, and perennials that filter out 
pollution and provide habitat for turtles, birds and other 
wildlife.  

Good 
Not 

assessed 

*POSSIBLE HEALTH RATLbD{ Lb/[¦59Υ ά9·/9[[9b¢έΣ άDhh5έΣ άC!LwέΣ !b5 άthhwέ AND ARE IN COMPARISON TO OTHER AREA LAKES 

PHOTO BY KAREN PRESTON 
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IMPACTS OF DEVELOPMENT ON LAKE HEALTH 
In 2005, Crystal Lake Inc. had concerns that new development north of the lake might threaten the health of 

Crystal Lake or the wetlands to the north of the lake. These wetlands include a rare bog ecosystem, Little Lake 

Bog. The stream that drains to the lake was sampled prior to flowing into the wetland complex north of the 

lake. The stream does have slightly higher peaks of pollution during storm events, which could be impacting 

the bog health as these are typically nutrient-poor systems. However, the elevated nutrients do not appear to 

be affecting lake health. The large forest and wetland area is acting as a critical buffer for the lake by filtering 

out the pollution. The capacity of the system to buffer the lake is limited and may be reached if pollution were 

significantly increased.  

FUTURE RECOMMENDATIONS  
Crystal Lake Inc. is already taking essential steps to protect and improve the health of the lake. To ensure 

healthy future for the lake, Snohomish County recommends a three-tier strategy of protection, improvement, 

and continued monitoring. The specific actions are listed below and are further elaborated in the full report:  

 

Protect

ωContinue forest and wetland protection around the lake

ωRetain existing trees and shoreline vegetation

ωPrevent new invasives - clean, drain, & dry your boat before launching or leaving

ωRestrict aquatic plant management to invasive plants only

Improve

ωPrevent pollution from homes around the lake from lawns and yards and septic systems -
refer to www.LakeWise.org for a specific checklist of actions.

ωReplacing some shoreline lawn with shrubs, trees, or other perrenials (can be done to 
preserve lake access and views).

ωDo not feed geese. Keep them off your property by planting shoreline vegetation. 

Monitor

ωContinue to monitor the lake health and the lake inlets to track changes and identify new 
problems. The monitoring frequency can be reduced as compared to the study period. 

ωLook out for and report potentially toxic blooms of blue-green algae.

ωTrack and provide public comment on further development in the watershed that could  
threaten the lake and wetland. 

http://www.lakewise.org/
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I. INTRODUCTION 
Crystal Lake is located south of Maltby adjacent to the King County line.  Crystal Lake is a private lake that is 

ƳŀƴŀƎŜŘ ōȅ ǘƘŜ /Ǌȅǎǘŀƭ [ŀƪŜ ƘƻƳŜƻǿƴŜǊǎΩ ŀǎǎƻŎƛŀǘƛƻƴΣ ƛƴŎƻǊǇƻǊŀǘŜŘ ŀǎ /Ǌȅǎǘŀƭ [ŀƪŜΣ LƴŎΦ In addition to lake 

management, /Ǌȅǎǘŀƭ [ŀƪŜΣ LƴŎΦΩǎ ǾƻƭǳƴǘŜŜǊ .ƻŀǊŘ ŀƴŘ /ƻƳƳƛǘǘŜŜǎ ƳŀƴŀƎŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ олл ŀŎǊŜǎ ƻŦ 

community-owned timberland on a sustained yield basis. Also known as the Ron Munro Tree Farm, the Crystal 

Lake tree farm has been certified by both the Forest Stewardship Council and American Tree Farm Association. 

Revenue from timber harvests is used to offset community dues and maintain community property and 

resources, including the lake. 

Crystal LakeΩǎ ƻǾŜǊŀƭƭ ƳŀƴŀƎŜƳŜƴǘ Ǝƻŀƭ is to provide sound stewardship of both their timber and aquatic 

resources by balancing economic, ecological and recreational uses of the lake and surrounding watershed. 

Their specific objectives include maintaining suitable conditions for swimming, fishing, boating, wildlife 

viewing, and aesthetic enjoyment and protecting the lake from future degradation.  

Concerns over the water quality of the lake prompted Crystal Lake, Inc. to begin working with SWM in 2005 to 

better understand the health of the lake and changes over time. At that time, Crystal Lake residents identified 

their primary concerns as: (1) the overall lake condition, (2) impacts of development in the watershed, (3) algae 

blooms and (4) aquatic plant management. SWM and the community developed and implemented a lake 

monitoring plan to better ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƭŀƪŜ ŀƴŘ ŀŘŘǊŜǎǎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ concerns with the following 

expected outcomes:  

1. Characterization of the general health and water quality of the lake 

2. Identification of changes in water quality over time, and 

3. Assessment of potential impacts of watershed activities on the lake, particularly development in the 

urbanized northern portion of the watershed. 

This report summarizes the data collected and provides recommendations for future lake management. 

Aquatic plant management was not specifically addressed in this study though a brief history of the 

ŀǎǎƻŎƛŀǘƛƻƴΩǎ ŀǉǳŀǘƛŎ Ǉƭŀƴǘ ƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ǊŜǇƻǊǘΦ  

II. LAKE CHARACTERISTICS 
Crystal Lake is a 52-acre lake located south of Maltby adjacent to the King County line. There are approximately 

66 homes clustered around the lake shoreline. The lake and surrounding areas are not open for public access. 

Crystal Lake has a maximum depth of about 30 feet and an average depth of about 13 feet. The watershed, the 

area that drains to Crystal Lake, is relatively largeτalmost 2100 acres or 42 times the size of the lake (Figure 

1). Crystal Lake has one defined inlet that flows into the west end of the lake. However, the lake is primarily 

fed from the wetland complexes surrounding the lake. The outflow from the lake forms the headwaters of 

Daniels Creek, which drains south to King County and into Cottage Lake, Bear Creek, Sammamish River, and 

Lake Washington.  

The Crystal Lake watershed is part of the larger Bear Creek watershed (King County BEA970), and includes the 

Maltby Urban Growth Area (UGA), which is experiencing considerable commercial and residential 

development. The developed areas within the Crystal Lake watershed include: residential areas in the 
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southwest portion of the watershed and the Maltby community and industrial/commercial development in the 

northern watershed. State Highway 522 and a Burlington Northern railroad line also bisect the upper 

watershed.  Runoff from these transportation corridors and from the Paradise Lake Road interchange flows to 

Crystal Lake via a stream near 222nd Street (flows into the Little Lake bog complex before reaching Crystal Lake). 

The relatively larger and more urban nature of the watershed means that there is a greater opportunity for 

runoff into the lake, increasing the chance the lake could become polluted from the surrounding area.  

The Crystal Lake watershed is unique in that the lake is surrounded by extensive wetland complexes, which 

includes two rare bog ecosystems as well as large forested parcels. These natural areas capture water, slowing 

and reducing the total amount of runoff into the lake. They also filter and clean polluted runoff thereby 

mitigating the influence of upstream activities on the lake.   

The north wetland complex (~115 acres) was originally part of a larger Crystal Lake, but has become vegetated 

over thousands of years. In the center of the wetland sits Little Lake, a darkly colored 4-acre bog. The Little 

Lake area is a rare bog system consisting of a floating mat covered with sphagnum moss, shrubs, and small 

trees, and is home to the aquatic plant species Utricularia intermedia (flat leaved bladderwort), which has been 

designated a sensitive species by WA Department of Natural Resources (DNR). A second wetland complex (~37 

acres) to the west of the lake includes the Hooven bog, purchased by Snohomish County in 2015 for protection.  

Both wetland systems help regulate the water levels in Crystal Lake and provide a buffer between the lake and 

the urban and semi-rural developed areas.  

The forested areas cover about 500 acres within the immediate Crystal Lake watershed and extend into the 

larger Bear Creek watershed. Almost 100 acres of the large wetland and over 200 acres of the forested area 

are owned and managed by Crystal Lake Inc. Other forested areas include the Washington State Department 

of Natural Resources (165 acres to the west). Finally, Crystal Lake Inc.Ωǎ ǇǊƻǇŜǊǘȅ ƛǎ ōƻǊŘŜǊŜŘ ǘƻ ǘƘŜ Ŝŀǎǘ ōȅ ǘƘŜ 

Paradise Valley Conservation Area owned and operated by Snohomish County Parks. It is a 793-acre 

conservation area which is mostly wooded, with 13 acres of natural trails for public hiking, biking and 

equestrian use.  
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FIGURE 1. CRYSTAL LAKE WATERSHED  

Crystal 

Lake 
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III. SAMPLING PLAN  
The Crystal Lake Inc. has been monitoring the water quality of their lake since 1986. Prior to 2006, the sampling 

was not consistent with respect to sampling location, sampling protocols and lab analysis. While this data 

provides a good snap shot of lake health, it was difficult to detect long-term trends. In 2005, a year-round 

monitoring plan was developed by SWM and the Crystal Lake Association to ensure consistency in location, 

sampling methodology, and laboratory analysis. Crystal Lake volunteers trained by SWM staff have 

implemented the monitoring between May 2006 and September 2017.  

The sampling plan includes taking year-round measurements of water clarity, dissolved oxygen and 

temperature, as well as, collecting in-lake water samples for phosphorus and Chlorophyll a per the schedule 

outlined in Tables 1 & 2. In addition, water samples were collected from the two lake inlets (Figure 2). The 

ǎŀƳǇƭƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ ǉǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜ ǇǊƻǘƻŎƻƭǎ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ {ƴƻƘƻƳƛǎƘ /ƻǳƴǘȅΩǎ ǾƻƭǳƴǘŜŜǊ ƭŀƪŜ 

monitoring program and can be found at www.lakes.surfacewater.info. This study focuses on data collected in 

the last ten years, though Crystal data collected prior to 2006 can ŀƭǎƻ ōŜ ŦƻǳƴŘ ƛƴ {²aΩǎ ƻƴƭƛƴŜ database. 

TABLE 1. LAKE MONITORING SCHEDULE 

Monitoring Activity Schedule 

General Observations Monthly (Nov-Apr) 

Bi-weekly (May-Oct) 

Secchi Disk Depth Monthly (Nov-Apr) 

Bi-weekly (May-Oct) 

Surface Temperature Monthly (Nov-Apr) 

Bi-weekly (May-Oct) 

Lake Level Daily (or as frequently as possible) 
Jan-Dec 

pH Profile Annually in Summer (if possible) 

Conductivity Profile Annually in Summer (if possible) 

Temperature Profile Monthly (Jan-Dec) 

Dissolved Oxygen Profile Monthly (Jan-Dec) 

Total Phosphorus Monthly (Jan-Dec) 1 m & (Apr-Nov) 9 m  
1 m (Dec-Mar) 

Soluble Reactive Phosphorus Monthly 1 & 9 m (Apr, May, Oct, Nov) 
1 m (Dec) 

Chlorophyll a/Phaeophytin - 1 m Monthly (Jan-Dec) 

Color - 1 m (select years) Monthly (Jul-Sep) 

TABLE 2. STREAM MONITORING SCHEDULE 

Monitoring Activity Schedule 

Stream at ς 222nd street 
Total Phosphorus (grab sample) 

Monthly 
When flowing 

Stream at West Inlet 
Total Phosphorus (grab sample) 

Monthly 
When flowing 

 

http://www.lakes.surfacewater.info/
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FIGURE 2. CRYSTAL LAKE MONITORING LOCATIONS 
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IV. LAKE HEALTH AND CHANGES OVER TIME 

 TEMPERATURE AND DISSOLVED OXYGEN 
Temperature and dissolved oxygen are closely linked and play an important role in lake health. Aquatic life are 

greatly affected by temperature. Fish such as trout require colder, oxygen-rich waters while other species such 

as bass tolerate warmer, low-oxygen waters. In addition, long periods of low-oxygen conditions can lead to 

internal loading. Internal loading is the release of nutrients, such as phosphorus, from the lake sediments into 

the water column.  

The temperature and dissolved oxygen were measured at every meter from the top of the lake to the bottom 

of the lake throughout the year. In the winter (Dec-Mar), Crystal Lake is cold at all depths (around 41°F) (Figure 

3). Starting in April, the warmer temperatures cause the top of the lake to become warm while the bottom 

waters stay cold. Warmer water is less dense and floats above cooler dense waters. By May, the temperature 

at the lake surface is around 65°F, but the bottom is over twenty degrees colder. The temperature difference 

is so great that the warm, upper portion of the lake can no longer mix with the colder, bottom portion. This 

process is called thermal stratification. The lake remains divided into two layers until the surface waters start 

to cool in the fall. When the temperature at the top and the bottom become similar, ǘƘŜ ƭŀƪŜ ǿƛƭƭ άǘǳǊƴƻǾŜǊέ 

meaning the entire lake mixes and the temperature again becomes uniform. Crystal Lake typically turns over 

in November and the turnover is sometimes accompanied by changes in water color, lake odor and/or blooms 

of algae.  

Dissolved oxygen in the lake is closely related to temperature (Figure 4). In the winter, the lake has high 

dissolved oxygen throughout the water column. In the spring, the lake surface continues to have high dissolved 

oxygen as it is replenished from the atmosphere. However, once the lake becomes stratified into two layers, 

dissolved oxygen from the surface can no longer reach the bottom waters. The oxygen is consumed as microbes 

decompose organic matter on the lake bottom. In Crystal Lake, the oxygen levels drop very quickly indicating 

there is a large amount of decaying matter in the lake bottom. From July through September, there is near zero 

oxygen below a depth of ten feet. After lake turnover, oxygen is replenished throughout the lake.  

Both temperature and dissolved oxygen are also connected to aquatic life. Fish such as trout, require colder, 

oxygen-rich waters while other species such as bass tolerate warmer, low-oxygen waters. Temperatures that 

are warmer than 17.5°C (63.5°F) for salmonid rearing and migration and 20 °C (68°F) 1  for indigenous 

warmwater fishes (WAC 173-201A-210). Similarly, oxygen levels that are lower than 6.5 mg/L2 also exceed the 

criteria for aquatic life for both salmonids and indigenous warmwater species. 

During the months of July and August, water temperatures are warmer and dissolved oxygen levels lower than 

fish prefer. Fish experience what is called the dissolved oxygen temperature squeeze as they seek cooler 

temperatures found in the lower depths but are restricted to shallower depths by the need for sufficient 

oxygen. Water temperatures from 0-6 feet deep are warmer than fish prefer, and dissolve oxygen levels below 

                                                             
 

1 This is based on a 7-day average of the daily maximum temperatures" is the arithmetic average of seven 
consecutive measures of daily maximum temperatures.  
2 Lowest 1-day minimum 

https://apps.leg.wa.gov/WAC/default.aspx?cite=173-201A-200
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3 feet deep are lower than aquatic life prefer (Figure 3 and Figure 4). This indicates that there is not a suitable 

region in the water column with both low temperatures and high dissolved oxygen concentrations during the 

months of July and August.  
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FIGURE 3. TEMPERATURE PROFILES OF CRYSTAL LAKE. VALUES REPRESENT MONTHLY AVERAGES FROM 2011 TO 2017. 

  

FIGURE 4. OXYGEN PROFILES OF CRYSTAL LAKE. VALUES REPRESENT MONTHLY AVERAGES FROM 2011 TO 2017.

 


